In pigeons (Columba liviadomestica) 
Introduction
Physical restriction is one of the key parts of keeping and caring the birds. This behaviour could be performed during transportation, physical examination and treatment of birds. Physical restriction results in anxiety and stress situation, especially in birds which were not adapted with humans. Like any other unhandled animals, release of catecholamine and corticosteroids occurs following capturing and restriction (Moberg 1987; Cockrem and Silverin 2002) . This hormonal response can changes some hematological, biochemical and clinical parameters known as stress features (Marco et al. 1997 ; Moe and Bakken 1997; Davis and Maerz 2008) . Some studies show that stress of restriction can increase heart rate, body temperature, red blood cell count, hemoglobin concentration, hematocrit, serum glucose concentration, lactate, urea, bilirubin, sodium and chloride (Hatting 1988 ; Moe and Bakken 1997; Montané et al. 2003 ; Perego et al. 2014 ). In addition, some reports indicate that serum level of lactate dehydrogenase, aspartate aminotransferase and creatine kinase increased during capturing and handling (Duncan et al. 1994 ; Montané et al. 2003 ). There are some researches that introduce serum cortisol as a valuable indicator for stress (Morton et al. 1995; Waas 1999 anticholinergic alkaloid which has a prominent usage in anaesthesia. Following injection of atropine, conduction of post-ganglion cholinergic impulses ceased, especially in heart and salivary glands (Hall et al. 2001) . Metoclopromide is an anti-vomiting drug that depresses central nervous system (CNS) and also has peripheral activity (Allen et al. 2002; Pang et al. 2009 ). Depressing CNS effect seems the only reason lead the drugs chosen for this study. The aim of this study was to assess some of the haematological and biochemical changes following handling and capturing in pigeons. In addition, effects of several drugs that frequently used in veterinary and avian medicine were also evaluated on stress status of pigeons.
One of the bird's species that draws considerable attention for handling, capturing and physical restriction is pigeon. Hence, several haematology and biochemical changes were measured at three time intervals following intramuscular (IM) injection of metoclopromide, atropine, midazolam and acepromazine in three times. Measured parameters such as stress markers include serum cortisol, packed cell volume (PCV), total protein (TP), blood sugar (BS), heterophil, lymphocyte and heterophil/lymphocyte (H/L) index.
Material and Methods
Fifty healthy male pigeons without any signs of illness were obtained from a fancy commercial birds store and carried under the same condition to an appropriate place with temperature 21-3 °C and 12:12 hr light: Effects of each drug on these factors were compared with other groups. Results were shown as means±SD. Statistical analysis was performed using PASW statistic version 18, one-way Analysis of Variance (ANOVA). Statements of statistical significance were based on P ≤ 0.05.
Results
The result of cortisol, packed cell volume, total protein, and blood sugar is given in Table 1 . The cortisol concentration increased significantly in atropine treated pigeons after 30 and 60 minutes. No significant difference was found at three intervals in PCV and total protein between control and treated groups.
Blood sugar was significantly high in acepromazine. The effect of different drugs on leuckocytes count and their ratio is shown in Table 2 . Heterophils, lymphocytes and heterophil: lymphocyte (H:L) is given in Table 2 . The result indicated that heterophil concentration increased significantly in atropine at 30 and 60 minutes while lymphocyte percentage decreased significantly.
Discussion
Hematologic response to stress situation varies among species. Stressful situations in mammals lead to release of adrenal glucocorticoids (Hardy et al. 2005) thus; serum glucocorticoid concentration would be an indicator of stress (Chrousos and Gold 1992). In avian species, every kind of stress results in catecholamine release and therefore increased metabolism . Atropine as a glucocorticoid can mobilize glucose and fatty acids for energy supply and provide better perfusion of the vital organs. Higher blood glucose concentration relies on internal glucocorticoids and indicates that all of these drugs are unable to decrease blood glucose concentration in the short time period. The avian spleen is considered to have little capacity for blood storage; therefore, released epinephrine in stress situation, cannot increase PCV. Because of the shortterm study, total protein and therefore albumin and globulins remain unchanged.
Conclusion

